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(54) IMAGE DISPLAY MEDIUM 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To maintain a medium to 
have high contrast and to hardly cause irregularity in 
image even when the medium is repeatedly used for a 
long time. 

SOLUTION: The image display medium 1 contains a 
first substrate 3 which transmits light, a second 
substrate 6 disposed facing the first substrate 3, and 
first particles 4 and second particles 5 different in 
colors, consisting of mother particles and fine 
particles depositing on the surfaces of the mother 
particles and enclosed between the first substrate 3 
and the second substrate 6. The first particles 4 are 
charged positively, and the second particles 5 are 
charged negatively. 
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ft ^ ^ ^ (c-^t? ^ ^ ^ i" 5 ft^ft^ 3 
[ft^^ 5 1 mrlBH 1 2 c^^^o«S&T- 

umm 6 1 Btiie^ 1 Ru/x^-tm 2 (d^^i^cd^^si-^ 

r ^ ^Wm^ 1 4 <DV^-m;5^ 1 

[0001] 30 

So 

[0002] 

^^TT^mi^t Ur. TwistingBall Dis 

play {2&m^ ^^fn^m^mm . un^wj'^m 
[0 0 0 3] n^i^^^^^(ommm^mi^t ur. 



S (Japan Hardcopy'99 ^XM. P 

2 4 9-2 5 2) o ^o:>m^m7r^mm^mi^<D^xmf^ 

^tir:jo<9. ^tm (^) o^^^j^.s^j^fi^^f-^ 

[0 0 0 4] mm^^ff-t. —^(ommt. ztih<Dm^ 

n^^mt^^t^m^^yr^ui^^^M^^ti (^#^¥200 
0- 1 6 5 1 3 8) o :z(Dmm^^mm^^mit^:^^^x 

[0 0 0 5] 

imm^m^i^x^ t-r^mm] :^mm\^. ±mmm^ 

[0 0 0 6] 

(^S^^l^>(^r^LT@ag$tu/c||2<7)Sffii:> bmISHk^ 

g«i:tuism2(7)Sts<^(7>rBit-#tA^n. ^ti^timn 

^^(Dm^^^miRxj^^2(Dm'T't^'^^. m^mi(D 
^^jimc^mL. mmm2<Dm^i^M\^^m^^:it 

[0 0 0 7] mi(Dmi^tm2(Dn^\^. ^xmK^mw 

^l>WA^(0|;3^'(t:Xg(cjottS««^tci:«9. S 

^2<D3|&^ti:A(-Smi-So rtitcj:^^. |g l (7)^i 
l^t^2<Di^l^t(Dm\^i^-^^^t}:^^¥m\.. ^i(oU 

'^Rx)^m2<Dn^m^m. mmi^x^ t^-^o mmm^ 
{cft>\:^xmm{^m^^mn\.tit^. mn^titcmm^ 

mm{±m\cx^t}\cmri\-£. m i Rxj^m 2 (D&^^^i^m 

[0 0 0 8] ::rT% ^3hi-^co^m*:;^>^Sv>»'&{i. m 
lRU^Il2(5O^^PBlco@^;^505ii5< z^*:)^ mb<7)a^ 
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[0 0 0 9] Rm^. m^<Dmn.mm&\^^m^^a±. ^ 

[0 0 10] L:^^L. *^P^-et^. miRt^f^2(Dm'¥' 
CTS^Etcm^^^jax. 5 r i J: 19 ^ 1 2 (Dfii^ 

U^^^. ^^ti. V an d e r W 

[ 0 0 1 1 ] ^ 1 c7)^i^(DS^T-t-(iiE(3:^mi-^ 
*LV\ S*rf-. ^2<O3|&^60«3(S^^{;if:iAlcS^mi-S 

[0012] m\ ^xi/y.\t.m 2 <DU^<DimL^\^. ^ 
[0013] mML^\^. i]mMM\^^ y) . xf^f^is^s 

[0 0 14] 



[0015] HI t-tix 

f*:i355^^n'5o mioS«3i:. 

^fc. m2<Dmm6h. ^wmi^i2. mm9. Rx^m 

10 mf^mi 3^^hm^^^:itr>x^^tK m^^x^j:< 

3^m2\cmm^ti. m2<Dm^e(D^m9{tmm^iv 

So 

[0 0 16] ^Wmi^t L-Cti:. Jfy:^"^. 'f'yy^^^y 
fc. m«t-H^ I TO. ^Vv^-^i^^ :^K^^ 

20 :r,>^(D^mmmi^m^m^mm'r^:i t:^^^x^ m 
mi^mtvxi-x. 3j<y /Ky^T^^/i-. ^ 

^-r^o mi(Dmmn^^m^'r^'j^^mi)>h^(DX\ ± 

30 [0017] y-H^^^4c7)«-f4r^?FM^ti>. Aflc 

s^cif^. ift-siaii^Mg. s^sM^bttfl^^i. m^mmm 

[0018] mi ^T^m 2 <D3te^{i-etV^tt, -9:3^^ 
[0019] ©^&-T-ti^fe^J^^*-rSo *^?PJ^ UX 

-v'y:/^'/^— . f =^^^^y^^ f^^y 

— X-<>;tfyK C. I. t'iJ^^ V h • U y K4 8 : 1 . 
C. I . >^ h • Kl 2 2. C. I . t'^^V >- 

h • U:y K5 7 : 1 . C. I . V h • -f^n— 9 

50 7. C. rf)\y— 1 5 : 1 . C. I . "d^:^ >^ V • 
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15:3. m^i'<:^^^<^:h<Ot\^Xm^-t^^ti)^^V^ 

[0 0 2 0] ^(omm^^mii'^i^^^'^'t 

n f;^i/Kt*^/K ^S#^t:''-^i^. g§®^t''::^yP^(7) t^' io 

y /b^m^/u, 7^ y yu^y^^/v-. ;^<5^^y/i^^ 

y3i;^x/wOTB. >-y =i->^Wi^^^tf ^ ^ ^ 

y /u^T>'i^^/i^^fi'^ft:> ;^^i^:/-ri^ y n::^ h y 
yn— :x«r5i. /-Kyr^K. y^^:7^>^y 

^rB^*5J:t;^*fit^i:£=Ert<ll^ffi^<7)v an d e r W 

a 1 1 s;^?^c:^<5<#«^;^^^/^^V^, ^a^oT. S^^COrt 
ifilJ \z.mm.^mi)> & o -t m# i: ;|r 

[0 0 2 2] mm'^o:>-'d^m.^\'t^ — 1-1 

0 0 0 /im-efe«9^ iif^L<fi:5--5 0/zm-efe5;5^ 40 

[0 0 2 3] mn^\±mm(Dm$\' mK.it. ti—^-^^-^ 



10 0 2 4] ^^co^i^^mi: ( f C/fli) i^¥^m^ 
^2 r OZ:^JC{5t^W:t?yL. 5pi^3K^^:i5/J^^v^m¥i^ 

X (r2/102) fC/<@i^±150X (r2/102) 
f C/<®J^T-efo5w^;iW^U< . ||2(D^T-(^¥1^ 
ffi^«»(i-l5 0X (r2/102) fC/flii^±-5X 
(r2/i02) f C/fHi^T-efe^r ^;5^?^UV\ 
[0 0 2 5] -grJeC^CT^^ffilClW^i-^^fed^-JCt^. ffi^ 

[0 0 2 6] mmmm^t trfi. ®^{b^-r^ (i^y 

[0 0 2 7] mz,^mt^im^\mML'^\^yi. -M-mw.^^ 
[0 0 2 8] r^/tiy':^')>^nt\.xvt. mx.\t. 

y ^ hdrv-V^^^, r ^y>^^/l^by^b^v'>"^>'. 

fcvwb y y h^iXv-^>'. i^:;^^y^T^y >^nt^/w 
h y y h^v'i/^:^^ ^y :/^ywr ^ y tvv h y y 
v^i^^yy^y. i;^;^^^/wT5: y r^^n h y y h^^f-v- 

y^^/i^T?: y:/ci tf/w^y y h^v^v^^^^> r^y^^n 
-/i^h y m h^f-i/v^^v, >?y f^/i^r ^ y y 
3c hr^^i/i/^^^. h y y b=Jrv/vy ->^ti t''>'^:7 

v^/i/T ^ h y ^ h:^v^i/y /l— V -:/n l:Vut:°^y 

v^:/. h y y h^^vv-y /u- v t:vw'^>'P7}> y 

b y y h=^i/v/y /V— y — 'T'n trVl^^ ^ /l^. y — 

r 5: y tvi^v^y b^v^v^^^. y-r^yv" 
n tvuy ^/^v?y 4-r 5; y >^^/^v^y 

^jv^ Y^^y-yyy. 4 -T ^ y -i/^/^Tt ^/W'i^^ K =^ 

i^v-^v, N- (2-r^y^^>'^) z-T^j^x2\f 

yUh y :x. h:3f-v^i/^ V, N- (2-T^y^^/l^) 

y ycj tVU-v^y ^/uy h^^i/v'^^'^ l, 3-t:^^>^ (3 

-r^yT'c'fcVW -1, 1, 3, 3-7^ b^y ^>'^v? 



(5) 



1, 3, 3-7^ h7;^^/w:^^>^1f>'. 1, 
{N r^y-T^nt'/W -1, 1, 

3, 3-7^ h^;^^>'Vv^v'^if 1, 3-t:';^ {i^^ 
^/l^T^ tVu) -1, 1, 3, S-r- hy 

-1, 1, 3, 3-7" h^;^^/i^i/i/^i^'>^> 1> 3- 
(3-y^Dfc:V^r^yyDbVu) -1, 1, 3. 3 
-7^ hy?^^/l^i^^y7'^>. 1, 3-tr;:^ (3_>7-^y 
yntVu-) -1, 1, 3, 3-7" h^;^^/i^v^v'^i^ io 
>fy:/at:V^M) (N-T ^ 7 ^^/^-T ^ / 

[0 0 2 9] ^mm^^-^t^^yJ =i->:t^/V't br. 

t^mat. iBmit^±m(OKF S 5 7 . kfsss. k 

F859. KF861. KF864, KF88 O^M^ 
. ^r>::r^;^vya$i0ODF 8 4 1 7 m^^^^^f htl^o 
[0 0 3 0] :fttC^m-t-Site3^tt«S3teT-(-ti. ^^l^T- 20 

^^d>b?:e6v'y 3 — :/;^-^/^'T*^3®LycHf^lSMW^S£^- 
[0 0 3 1 ] ^^M^^^^^c^v^v^^^-^;^ !y:7"y 

yWi/>j7npV^>^^ b y n a 30 

|> y ^ C2 P v':7r,i:=:/ix>/^ n a V. b ^ 

:3LZ=.)V-J:^ V^^y-yyi^^ Yy^V^^y^yy^ ^ 
)V\^^):^Y^-y-yyy. :^^fV^y:^V^-y-yyy^ y 
zt.:=^}VY^) :^Y'^^y-yyy. -yy :r.=^)V-y:y^V^i^'yy 

y^ ^ y-f^/^^ h y 7« h^i^'yyy. "fyj^v y ^ 

yi/yy. :^=^)\yV'yy^y . t e r t - y^^/W 

-y:^=f')V'^7xi\:iyyy^ \f=-/uh])ii^^^yyy^ 

/i^hv >^ h^yyyy> \f=-/i^hv=^h^y'yyy. v 40 

— pi.^^^ja:^y-fxn\i'/\yh])?^h^yyyy. y-^ 
)y)i'fYzt^\f}vY3:^v^yyyy. y-'^^^^'f^ 

z^y^y) yyy. y-:^^ ^ ^) fx^^^yf^^f^v^) 
y\>^yyyy. y -^^) yy^yf'ciyfjvY^ :^ 
yyy ym^mn*^ n t t^x^ 
[0 0 3 2] ^mi^T^-&*'iev>^^:/m;^5/^y 
mtLx\-t. >ry:/nt:vuhy^y>^7^rn^ 
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h^;?|-^^/^t:^;^ (iy h Vyy^^^-^yr^ h) ^^^^ 

— b, (i;^;^i^^/w<-Y n^y^:7j:— b) :t^yr 

— b) :r,^yy'r^^'^—h. ^ y'fxi\f)vv^)i^^ ^ y 

-f/W^^^-— h> ^VT'n tV^by:^-^^>'-f/^^^^- 
[0 0 3 3] mMU^'k'^^f^^^^^-^'y'yy ^y^ 
^)y^nh\.x\%. m^\t. y-^^)yY^y^^^f^ 
yt^/uzy:i:.h^yyyy. 3- (3. 4-:^^^yyi:^ 
u^^y^u) cx-^/u h u / h^yyyy. y-^yvK 
^y':fx:i\i^/\yh V ;^ h^yyyy. y-^^)yY^y':^ 

[0 0 3 4] •mMW^'^'^'^'^^^^^r^'))vy^yiov:f 

/V b y 7< h ^yyy y^mi^ ^ j^^t*^ So 
[0 0 3 5] ^^J[^T-^^:^?t^v^>>y L 
xn.. -y:^=^f\^y^)^—y^^f^. r ^v^j^W^y^) ^ 
^yir^)^. a'-i^^f^:^f^^yW&ry^)^—y^^ 

vyz^^v^.f/K y^ym^^y^)^—y^^f^^^^^ 

[0 0 3 6] wmm=t^i^v^^) y^M^yv ^-y 
/i^xmrn^M-r^m-^^^^^. mmww'^^MW^j: 

{cx^^y^h'^ti.. cfi{c%i[:\.ti^y^])yym 

^'mi^^^mT ^^^u^^mti^^mx^ ^tis ^ 

^ yit^^(om^ii^\^. yk^^^Wc^tifzT iO (OH) 
z^zyyyit-^^^^t^^^m^fST. Jl-^-rs^-ffi^ft 

[0 0 3 7] «iaas:t-?-i->pfi"S:^^-^^y ^^^^J-^-^^^ 

--2 5 oaftg|5-Cfo«9. 5 0-^2 0 Ofi»9S;6^»*b 
[0 0 3 8] z<DXo^<f:^y':^'^ y^MX^m^^tcm 

mWm'^(D^X^'X. mSW-l 0-3 17 7|SttC0T i O 

(OH) 2t^ yyy^y^^)y^M<oXof^yyyi\: 
^mt(oKmx%hfi^^^yi\:^^^^^i^^x^^o y 
yy\\:^mt\^x\'t^ ^uyyy. Tfv^^yyyy. 
yy'fy. ^^yVMtM<D\^^'fti(o^^y'^^mi-^ 
zt^-^mxh^o :i(o^^yit^m^. m^xet^tt* 

-Cl^SJ^ttST i O (OH) 2{cyyyit^^h^^^\'t 

i/y ^m^^xi^m^ti^o 

(D^J^mXh^o TiO (OH) alCi/^Wb-g^ 
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m^mm\t. -^m^atr i o (oh) 2 1 0 ommt^ 
i;i^L-r. 1-2 5 ofisar-fo'^s ^i?^b<}i5 0- 
2oofi»S!5(7)®!aT*fc-5o ^«^^> K»^t-te<^^t:^t^ 

[0 0 3 9] te^tt^fe^COfeti, S:&^(7)fe{C^lP^ 

[0 0 4 01 

LT. 0. 0 1~3fiSg!5. J:'?$?*L<fi0. 05~ 

[004 1] ^rn^fi. ^^(Dm?s^^i^b't-#^'r> 

mm^cX^^^^^^^^ Mil 03Q • cm-l 0^^ Q • c 
J:^^)^f^UV^ffi^(7?®^ffl^i:*^l 08Q • cm 

-1 0^2 Q . cm-e^^o ^m'r^:^^y^v :y^n'^i/ 
[004 2] mw^nu'^t L-cfi. mnmkih^^ 

[0 04 3] 5smi4«gt5i^^c7)^jpft{^«3^^ 1 0 0 aft 

g|5{C>CtLrO. 0 0 1 JlftaSJi^ibO. OlMA^Xh^ 

^7^^m.^^mw\^xh^m\^\^< <^^^ ^ 
[0 044] mmm^n'f'Rxj^^Mm^^^u'f'^^-^^^'^ 

5 ~ 1 0 0 n mXh »9 . t < 1 0 

[0 04 5] »i&^i:m^^mm{m'^'r^^^t u 
x\ mi'F^mwL^xmwU'ti^. mm^mm^mn^f- 

(1. mm^m^^mm^mmmm^^m-r^^ t fimi^ 



[0 0 4 6] *nSi^S{^> w^T-^^^T-f^^i-g-aw^^ 

[004 7] ii55gm««»^S-c*ti. B^f:^a:<^©»^^^ 

m^^w^^^m'^'T^^m^^mx^^o :L(D:^mx 

20 [ 0 0 4 8 ] S 1 (Dte^O^i^^mftf^. 

T tl^fct^. 5X (r2/102) f C/<iJ[^± 

15 OX (r2/io2) i cymi^^TX'h^:Lttm•^ 

L<. lOX (r2/l02) fC/fflJL^±100X (r 

2/102) f C/fH^TT-fc^r ^;?>^J:'9»*LV\ ^ 
fc. ^2(D3|&^(D^i^^afttl- 5 X (r2/102) f 

c/fiji^iL±- 1 5 0 X (r2/io2) fc/m^rxh 

^:Ltmi-^\^<. -lox (r2/io2) tc/my^ 

±-10 OX (r2/l02) I cymUTXh^:it:^> 

30 mii<o^^M(^iitio f c/m&s±2 0 f c/fiJi^T-c 

fe^r i:;e»s»*U< . 0 f C/«£A±1 0 f C/ffliEAT 

[0049] tuai<^i::fo^t»Bi:5^t;^ll 

1 RtJ^f^ 2 (D3|&^cD^g5«;6S|^ C< J; 5 l-^l 

40 iici-^m-^'^^ 2mm(om^f>m^\^xi^y)m't&i:m 
[0 0 5 0] i^±(Dmi^^^^m't. mm<o^^Rv^m 

• >-^<^*fflT'#^ K^:n.7« h^lCfi^ 

m-r^^t-^'^x^^o 

[0 0 5 1] 

50 mmm 1 ] 
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;^7aSL^ (0*:T^n v^/W±MA- 1 3 0) 100 

^=gl3 0nm, iS6T:(2 5°C) 2Xl09Q.cm(7) 

>?./^;j^=l/^^^^'>y/^2•:^ h y ^i^i oas^^i^— /i^^ 
gp, ^ y/^^T^f^v'wi o§i5. w^y =1— /v-v^ 

y Ix-M OgP. 2, 2-r>^l^;^-2, 4->^ 
/t^/W<l/n:=i h y /WO. 2^5:6^^?'^^ A?^^+5>SW^ 
fl^U. — ^^y tf':=^/WT/I/=f'— ywi O^^tKS 0 095 

^mm<Dm.n^^'^mmL. 6 5°ct% imm. 

/ci/y ;3?7«m^O. 2gl5^^1;'g'b. r;Jxe>^f->^y^i-^ 
/W-C 9 0 L-Cmfe(^>m 1 <DSt^^#fCo 

(OH) ^V^T^ ±fa^^T^liS^n 

fc. 7K5 0 0 cm3tfi{::5>iSc$tufcT i O (OH) 2 1 0 

oi?i5^^?u-ca#u/^;65P,, rtn--f y^^'^/n-y-;^ b 

/W^/V'^ffiV>T2 5)^rp1*^#Lr. 3 0 n 

m. 1 0 0 0 V/'cmCO®i±^RT0#(7:'ft:»@^lg:trL (2 
5t:) 2X 1 01° Q • cmCD»5te^^#yc:o 

;?7-7j^Vy7:y^^^'(b^^^ (^i^^^O. 3 ^ m) 
4 0a5{-ftxLTg^>fl::^^>':5^Sfc?S^^®iLfcte{i. Hi 

mC7)#^^ iMW^^) ^<t;*LfCo 



±iElCj:»9l^^Lfc:#li£T-l 0 0 §{5tC±te(7)^®^S^ 
(-y-^/^yu^/w) -ei 2 0#ai^LTefecoH2 03|^^ 

^^T-l OSB^ 6fe»^2 0§15^^^Slt;iAtt. ^->^ 

^ ^^-X 3 ^fpm^ UfCo 
<M^^^^f*(7)f^^>lllS.t;^H2co£«i LT. 5 
OmmX 5 OmmX 1 . 1 mmC0 7 0 5 9:^^;^S:^^£ 
10 ft:_hJcSP>^ I TOSffi^ff^^L. ^co_h(-J¥^ 5 /im<0 
7Ky;^-^^^>'-hWg (H^;^f;^^b^aSa^ PC~Z) 
il^?l^^byht><^^ffifflbyh. 4 OmmX 4 OmmX 
0. 3mm(7)i/y n — >-rf'iNyu— hcDcfJ^^;^^^ 1 5 
mmX 1 5mm(7)iE^?f^^^^9^V^fct^(7)^>^-<— y— 

^LT^^fflL. rti.^ii2(DS«±tc«v>/co 

^ y->^^iiUTSi^v^^^ Lfco ^co^^. j?^-<-f-± 
t;iHi<^*«^««^^. i^£«^^i$^>^/i-i5^ y iy>^t? 

tcitatmiEl 5 0 V^PP^D-r^^:. m2cDS«aiJtc:feo 

(DWm\^^^ KSWIE 5 0 0V ^Si;!)Pi-^ h 

{^IS^aLfco r.co^. H(::«mL:rcM^^i^till2coS 

30 r o ^ ^ <dH 2 S«±tollfe®«oSSf* 1 . 5 0 . H 

is«ii(7)S^®^t7:>^tSf^o, z2x^^^mmsh 

[0 0 5 2] ^yh. 

- 1 0 f c/fli. ^e.*iT-(7)¥*&^m»Ji+ 2 0 f c/ 

[0 0 5 3] Rl;DDi-^mJ±^-5 0 0 V t 5 0 

0 vcorBlt;^#;^s r(7)^«9#;t^ i#r«1PHT'l 6 0 0 

if-f^/w. ^v>ro. 1 s^FfliPiT^^ti- 2 5 0 0 0 -y-^r 

40 yW^-C-S^^^iSLfCo 2 5 0 0 0-y->f iJ^>'i'<D^«9#;i^<0 
-:^(7)K;K±(7)llfeM^<^itSt^ 1 . 5 5. M:^<7)£« 

±coefeB^cD|SS{iO. 3 1T?foi9 (1112) . ri^-h 

Mi6^n?:e/5-ofc (I1I3. 4) o ^^t^s 2 5 0 0 0f- 

(HI 

7) o 

[itK^ji] Hl(osc^(of^^^-:^3v^r. ^s^a^t^ 
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)ggv^r 2 5 0 0 0"^^ ^ ji^(DmwmJ£(7:)^^^'^B^ M 

ts:f)>ofcii^ (1112. 6) . m&mm(DW'^mm\^i . i 
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